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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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5) ^ Claim(s) 1,4,6-8,11,12 and 16 is/are allowed. 
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DETAILED ACTION 

Claim Objections 

1 . Claim 16 is objected to because of the following informalities: in the 2 nd line from 
the end of the claim, replace "materials" with "material" (as presented in the prior 
amendment). Also, the "," after "TiC" in the last line of the claim should be deleted 
(rather than added as incorrectly stated in the prior Office Action). Appropriate 
correction is required. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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4. Claims 14, 15, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable overTerpay (US 3,957,104) in view of Chen et al. (US 6,228,510). 

Terpay discloses a casting system that includes a refractory metal core (metal 
pins 1 1 of molybdenum, tungsten, or tantalum) having means for providing oxidation 
resistance during shell fire and protection against reaction/dissolution during casting, 
with the means for providing oxidation resistance and protection during casting including 
a coating of ceramic in the form of alumina, or aluminum oxide (abstract; column 1 , lines 
62-68; column 2, lines 1-14; and Figures 1 and 2). Terpay does not disclose a metal 
layer abutting the refractory metal core, including platinum, nickel, and NiAI. 

However, Chen et al. disclose a coating for minimizing consumption of a base 
material at high temperatures, in which the coating is a reaction barrier layer including 
one or more of platinum, nickel, and NiAI, which are advantageous for protecting the 
refractory metal from consumption of the substrate surface (abstract; column 1, lines 6- 
47; column 2, lines 3-45; column 4, lines 61-68; and column 5, lines 1-20). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the casting system that includes a refractory 
metal core, as disclosed by Terpay, by using the reaction barrier layer of one or more of 
platinum, nickel, and NiAI, as taught by Chen et al., in order to protect the refractory 
metal from consumption of the substrate surface (Chen et al.; abstract; and column 2, 
lines 22-26). 
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5. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Terpay 
(US 3,957,104) in view of Rigney et al. (US 6,620,525). 

Terpay discloses a casting system that includes a refractory metal core (metal 
pins 1 1 of molybdenum, tungsten, or tantalum) having means for providing oxidation 
resistance during shell fire and protection against reaction/dissolution during casting, 
with the means for providing oxidation resistance and protection during casting including 
a coating of ceramic in the form of alumina, or aluminum oxide (abstract; column 1 , lines 
62-68; column 2, lines 1-14; and Figures 1 and 2). Terpay does not disclose the use of 
a coating comprising alternating layers of alumina and zirconia. 

However, Rigney et al. disclose a thermal barrier coating comprising alternating 
layers of alumina and zirconia for components intended for use in a hostile environment, 
in which the coating with alternating layers is advantageous for increasing wear and 
impact resistance of the coating (abstract; column 2, lines 42-67; column 3, lines 1-44; 
and Figure 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the casting system that includes a refractory 
metal core, as disclosed by Terpay, by using the thermal barrier coating comprising 
alternating layers of alumina and zirconia, as taught by Rigney et al., in order to 
increase wear and impact resistance of the coating (Rigney et al.; abstract). 



Allowable Subject Matter 

6. Claims 1,4, 6-8, 11, 12, and 16 are allowed. 
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Response to Arguments 

7. The examiner acknowledges the applicants' amendment/response received by 
the USPTO on July 9, 2008. Claim 16 is objected to for minor informalities (see above 
section 1). Allowable subject matter remains indicated in above section 6. Claims 1, 4, 
6-8, 11, 12, 14-17, and 24 remain under consideration in the application. 

8. Applicants' arguments filed July 9, 2008 (regarding rejected claims 14, 15, 17, 
and 24) have been fully considered but they are not persuasive. 

With regard to the applicants' remarks/arguments on pages 7-10 of the 
amendment, the applicants argue (throughout pages 8 and 9 of the remarks/arguments 
section) that independent claims 14 and 15 are allegedly not taught or suggested by the 
combination of Terpay and Chen et al. under 35 USC 103(a). The applicants' chief 
argument is that Terpay (which lacks a metal layer abutting the refractory metal core, 
including platinum, nickel, and NiAl) and Chen et al. (which includes a reaction barrier 
layer/coating having the materials not included in Terpay) would not have been obvious 
since the reaction barrier layer/coating of Chen et al. is used on an airfoil rather than a 
core. The examiner respectfully disagrees, as the applicants are presenting the 
argument that high temperatures during shell fire and during casting are a problem and 
then state "If the airfoil was subjected to such temperatures, the airfoil would melt.". 
First, the refractory metal core of Terpay does not melt during casting. Second, the 
reaction barrier layer/coating of Chen et al., also set forth in the claims, does not melt 
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during casting. As a result, the argument that a similar reaction barrier layer/coating is 
surrounding an airfoil (despite an airfoil being comprised of high melting superalloy 
metals and being subjected to high temperatures as well) is not particularly pertinent, as 
the motivation for providing such a coating is to protect the underlying refractory metal 
(Chen et al.; abstract; and column 2, lines 22-26). Similarly, the applicants argue (from 
the middle of page to the top of page 10 of the remarks/arguments section) that 
independent claim 24 would not have been obvious upon combining Terpay with Rigney 
et al. under 35 USC 103(a). The examiner respectfully disagrees, as Rigney et al. 
disclose the claimed alternating layers of alumina and zirconia applied to an airfoil 
component, which would also subjected to high temperatures, with the alternating layers 
being advantageous for increasing wear and impact resistance of the coating (Rigney et 
al.; abstract). As a result, claims 14, 15, 17, and 24 remain rejected. 

Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kevin P. Kerns whose telephone number is 
(571 )272-1 1 78. The examiner can normally be reached on Monday-Friday from 
8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin P. Kerns 
Primary Examiner 
Art Unit 1793 

/Kevin P. Kerns/ 

Primary Examiner, Art Unit 1793 

October 3, 2008 



